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Abstract 
The present study tries to explore the perceptions and adaptability strategies of farmers to climate change in Odisha, a 
state of India. The study aims at examining the perception and adaptation to climate change behaviour of the rural farmers, 
taking a sample of 150 households in one of the costal districts of Odisha by adopting logit regression technique. The 
estimated results reveal that annual income, access to irrigation, access to credit facility and landholding size of the 
farming households are the major factors influencing their behavior to adapt to climate change.  
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1. Introduction 
The global climate change which has attracted attention of thinkers from almost all fields, is threatening to 
have significant and far reaching impacts on the human society. It has differential impact on different parts of 
the globe [1]. The projected magnitude of the adverse impacts is expected to be more in case of tropical and 
sub-tropical regions [2], particularly on the developing countries. Again, climate is a direct input to 
agricultural productivity. Hence, agriculture has been a major concern in the discussions on climate change. 
Studies show that without adaptation climate change is generally detrimental to the agricultural sector; but 
with adaptation, vulnerability can largely be reduced [3]. The degree to which an agricultural system is 
affected by climate change depends on its adaptive capacity. Indeed, adaptive capacity is the ability of a 
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system to adjust to climate change (including climate variability and extremes) to moderate potential damage, 
to take advantage of opportunities, or to cope with the consequences. Research on climate change-agriculture 
interactions has evolved from a top-down approach to a bottom up approach. The top-down mode starts with 
climate change scenarios, and estimates impacts through scenario analysis, based on which possible 
adaptation practices are identified. The bottom-up approach, on the other hand, takes on a vulnerability  
perspective where adaptation strategies are considered more as a process involving the socio-economic and 
ecision making [4]. The bottom-up approach 
explores the possible adaptation strategies in a particular socio-economic and climatic set-up.  
The present study adopts the bottom up approach seeking to investigate the perception of farmers about 
climate change and the actual adaptations at the farm level, as well as the factors that appear to be driving 
them, in the face of variable conditions through survey data analysis and focus group discussions with farmers 
and farm households in the district of Kendrapara of Odisha. Odisha is one among the Indian states which has 
the highest proportion of poor persons in its population on the one hand. On the other hand, being on the bank 
of Bay of Bengal the state is exposed to the vagaries of climatic change. We have purposively chosen 
Kendrapara district of Odisha as our study area as the district is characterized by fragile environment, prone to 
flood and cyclone, low and highly variable rainfall, high water deficiency, frequent rainfall failure, and of late 
also emerging as a drought prone district. The area is intersected by a network of rivers and the Bay of Bengal 
on the eastern side making it flood prone. 
2. Methodology 
Adaptation to climate change is a two-step process, which initially requires the perception that climate is 
changing and then responding to changes through adaptation [5].  The present study adopts a case study 
approach. Both qualitative and quantitative research design has been undertaken for the purpose. As per the 
objectives of the study both primary and secondary data have been collected. For primary data collection, at 
the first stage, Kendrapara district has been chosen by using purposive sampling. Then at the second and third 
stage, simple random sampling has been used to select the villages and the respondents respectively. As such, 
150 farming households have been taken for the study. The survey was conducted in the 2011-12 agricultural 
production year through self administered open-ended questionnaires that principally focus on the perception 
of climate change over the last 20 years, adaptation made by farmers, and barriers to adaptation. On the basis 
of the response and feed backs obtained from those interviewees, group discussions with village elders the 
data have been recorded. Monthly temperature and precipitation data for 17 years from the year 1993 to 2009 
have been collected from the Indian Meteorological Department (IMD) for Kendrapara district. 
With the help of secondary data on climatic variables trends have been estimated for various seasons as 
well as the trends for annual averages from 1993-
ith the perceived response of the farmers 
about the climatic variables. At the second stage, Logit regression analysis has been used to identify the 
determinants of the behaviour of adaptation of the farmer which is a qualitative variable. On the basis of that 
and the responses collected from the farmers, an analysis has been made at the end to unravel the barriers to 
the adaptation decision of the farmer. 
3. Findings and discussion 
As it follows from the above section this section has been discussed with two steps. 
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3.1. hange and ata 
recorded at meteorological stations evolved (trends) and how farmers perceived these changes. Tests are 
undertaken for linear trend in annual means and seasonal means of temperature and of rainfall. One year has 
been divided into four seasons. Normal temperature and precipitation for January (average of January, 
February, March), April (average of April, May, June), July (average of July, August, September) and 
October (average of October, November, December) - representing the four seasons are the climatic variables 
considered here. From the present survey it is estimated that out of 150 farmers interviewed 98% have 
perceived a change in climate either as a change in temperature or a change in rainfall. All the 98% farmers 
who perceived a change in climate also perceived an increase in temperature. The estimated results for the 
recorded data reveals that the annual average temperature is showing an increasing trend of 0.030 C, so also 
the trends of two seasons i.e. the January temperature and the April temperature which are 0.090 C and 0.160 C 
atistical record in the region. 
Again, 52% of the respondents noticed a decrease in the amount of rainfall or a shorter rainy season. Almost 
48% farmers noticed an erratic pattern of rainfall (changes in the timing of rains/ earlier/later/erratic). Our 
estimated trend reveals that the April precipitation and October precipitation has a decreasing trend of -2.490 
C and -0.320 C respectively. July precipitation which is primarily the rainy season has an increasing trend of 
2.760 C but it is showing an erratic pattern. Infact, the overall result shows a large variability in the amount of 
matching with this. However, the trend of annual average precipitation is negative i.e. it is showing a 
decreasing trend. Thus, going by the annual average rainfall the perception of 52% of people are in 
accordance with this.    
3.2. Modeling  adaptation behavior of the farmers 
Out of the total respondents 59% of farmers are going for some adaptation strategies. There are various 
adaptation strategies in the literature. These strategies varies from region to region and depends both on the 
extent and range of climate change or the exposure of the region to climate change, and the socio-economic 
background of the people in the region. The descriptive statistics reveals that double seeding (for some crops), 
changing crop mix, different planting dates, increases in irrigation are the major adaptation strategies followed 
by the farmers in the study area. In the present part we have analysed various socio-economic factors 
influencing the adaptation behaviour of the farmer using the logit regression model.  
The household characteristics considered having differential impact on adaptation decisions of farmers are 
age, level of education, family size, years of farming experience, number of family agricultural laborers, and 
annual income of the family. According to Adesina and Forson (1995) [6], there is no agreement in the 
adoption literature on the effect of age. The effect of age is generally location or technology specific. The 
expected result of age is an empirical question. Higher level of education is often hypothesized to increase the 
probability of adopting new technologies [7]. Farming experience increases the probability of uptake of all 
adaptation options because experienced farmers have better knowledge and information on changes in 
climatic conditions and crop and livestock management practices. The influence of household size on the 
decision to adapt is ambiguous. Household size as a proxy to labour availability reduces the labour constraints 
[8]. However, according to Tizale (2007) [9], there is a possibility that households with many family members 
may be forced to divert part of the labour force to off-farm activities in an attempt to ease the consumption 
pressure imposed by a large family size. The farm characteristic like the farm size also tends to influence the 
adaptation decision of the farmer. Agricultural extension is another factor that enhances the efficiency of 
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making adoption decisions. The occupation of the farmer is an indication of the total amount of time available 
for farming activities. Off-farm employment may present a constraint to adoption of technology because it 
competes with on-farm managerial time [10]. In the present study area barring some people all respondents 
are engaged in farming activities. So, there is a very minimal effect of off-farm employment on on-farm 
management. Therefore, we have not taken this variable for the effect analysis. Irrigation is another factor that 
influences the adaptation decision of the farmer to a greater extent. The farming experience variable has been 
dropped from the model because of strong collinearity present in age and faming experience.  
The functional form of the relationship between adaptation and the socio-economic variables for the 
present study is: 
0 1 2 3 4 5 6 7 8ACH + ui  
Where, ADPT = probability of adapting to climate change; RAGE = age of the respondent; REDN = level 
of education of the respondent; FSH = family size of the household; LSH= land size of the household; FALH 
= number of family agricultural labourer; ILH =irrigated land of the household; AIH = annual income of the 
household; ACH = access to credit of the household; ui= error term. The estimated result of the logit 
regression model for the factors influencing the adaptation behaviour of farmers has been given in the 
following table. 
Table 1. Factors Influencing the Decision to Adapt Behaviour of the Farmer: Results of Logit Regression Model 
Independent variables          Coefficients P-value 
 Constant -19.26** 0.026 
RAGE 0.001 0.907 
REDN -0.078 0.117 
FSH -0.07 0.459 
LSH 0.49* 0.000 
FALH -0.43** 0.006 
ILH 0.78** 0.015 
AIH 2.05** 0.026 
ACH 0.36** 0.03 
Number of observations = 150 
Pseudo R2= 0.53 
Note: * 1% level of significance, ** 5% level of significance for the estimated coefficients. 
Perusal of the above table reveals that the size of land holdings, irrigated land size, annual income and 
access to credit facility of the household are the factors having a positive and significant influence on the 
decision to adapt behaviour of the farmer. Regarding the effect of age we are inconclusive as the effect is 
positive but insignificant. The family agricultural labour is showing a significant negative effect on the 
decision to adapt.  
4. Conclusion and policy implication 
To conclude, although farmers are aware of change in climatic variables in the studied region, about 59% 
of them are going for taking steps to adjust their farming activities. The factors that have a major influence on 
their decision to adapt are their income, access to irrigation, access to credit facility and landholding size. It is 
found from the study that the ave area is 52 years. Young generation is losing interest 
in agriculture in the face of uncertain and low productivity from agriculture. From a total population of 11254 
(total household size of survey) 13% of people (primarily of the age group of 15-35) have migrated outside. 
This could be a result of the climate change induced vulnerability of people otherwise called stress migration. 
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It is found from the survey that people who have better access to irrigation facility they are adapting 
maximum of the possible adaptation options. People who do not adopt any of the techniques are those who do 
not have access to irrigation facility and have a very low level of income. Therefore, steps should be taken to 
encourage and facilitate their adaptation behaviour to climate change which can go a long way reducing their 
vulnerability. 
Policies should therefore ensure that farmers have access to affordable credit to increase their ability and 
flexibility to change production strategies in response to the forecasted climate conditions.  Because access to 
water for irrigation increases the resilience of farmers to climate variability, irrigation investment needs should 
be reconsidered. Water harvesting schemes should be planned for the area. Extension services should be 
provided. Furthermore, off-farm income earning opportunities have to be created to protect the families from 
stress migration.  
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